Spin-glass and novel magnetic behavior in the spinel-type Cu1-xAgxCrSnS4 by ISHIKAWA  Takahiro et al.
Spin-glass and novel magnetic behavior in the
spinel-type Cu1-xAgxCrSnS4
著者 ISHIKAWA  Takahiro, EBISU  Shuji, NAGATA 
Shoichi
journal or
publication title
Physica. B, Condensed matter
volume 405
number 7
page range 1881-1889
year 2010-04
URL http://hdl.handle.net/10258/488
doi: info:doi/10.1016/j.physb.2010.01.067
Spin-glass and novel magnetic behavior in the
spinel-type Cu1-xAgxCrSnS4
著者 ISHIKAWA  Takahiro, EBISU  Shuji, NAGATA 
Shoichi
journal or
publication title
Physica. B, Condensed matter
volume 405
number 7
page range 1881-1889
year 2010-04
URL http://hdl.handle.net/10258/488
doi: info:doi/10.1016/j.physb.2010.01.067

































 
 
 
 
        
        
 
Table 1. 
Summary of the magnetic properties of (Cu1-xAgx)CrSnS4 based on the Curie-Weiss 
law. The value of peff Cr-atom-1 is extracted from an assumption that only Cr atoms 
possess a localized magnetic moment.  
 
x Tg C θ peff Tempertature range 
over the C-W law  
 Composition (K) (emu K mol-f.u.-1 ) (K) (Cr-atom-1 ) (K)  
 0.00  18.0  1.67  -2.86  3.66  200 - 350  
 0.20  17.4  1.82  -4.67  3.82  200 - 350  
 0.40  15.6  1.90  -26.3  3.90  200 - 350  
 0.50  15.2  1.81  -23.2  3.81  230 - 350  
 0.60  15.8  1.98  -22.5  3.97  200 - 350  
 0.70  16.2  1.89  -23.6  3.89  200 - 350  
 1.00  18.0  1.92  -0.90  3.92  220 - 350  
    
        
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 Table 2.   
 The numerical value of field dependence of the spin-glass transition  
 temperature Tg (K) for Cu0.50Ag0.50CrSnS4.  
    
 H (Oe) Tg  (K)    1 - Tg (H) / Tg (0)  
 5 15.8     
 10 15.6  0.013  
 100 15.2  0.038  
 200 15.0  0.051  
 500 14.4  0.089  
 1000 13.4  0.152  
 5000 10.2  0.354  
     
     
 
 
 
 
 
 
 
 
 
 
 
 
 
      
 Table 3.  
 The numerical value of magnetic moment nB = gS = 2S for x = 0.50  
 of Cu0.50Ag0.50CrSnS4, where g is the Lande’s g-factor. These results  
 are obtained from the values at H = 10.0 kOe at several temperatures  
 for the ZFC-process in Fig. 14. The last column indicates the percent    
 of nB Cr-atom-1 on nB = 3.00 for the saturated value of Cr3+.  
    
 T M nB percent  
 (K)  (emu mol-f.u.-1) (μB Cr-atom-1) %  
 5  2.55 × 10 2 4.58× 10 -2 1.53   
 20  2.53× 10 2 4.55 × 10 -2 1.52   
 70  1.52 × 10 2 2.73× 10 -2 0.910   
 150  9.87 × 10  1.77 × 10 -2 0.590   
      
     
      
     
 
 
 
 
 
 
 
 
 
